This paper chooses 198 listed companies in strategic emerging industries, using DEA model to study the efficiency of equity financing, and carries on efficiency analysis, investment redundancy and output shortage analysis and industry comparative analysis. The results show that the efficiency of equity financing of listed companies in strategic emerging industries is inefficient. The comprehensive efficiency, pure technical efficiency and scale efficiency are 0.370, 0.603 and 0.563. From the scale pay, the economic scale of Chuanrungufen should be increased, Zhongguobaoan and other 179 decision-making units should be reduced; Dongxulantian and other 169 decision-making units have different levels of input redundancy and lack of output; equity financing efficiency is unevenly developed between different industries.
Introduction
Strategic emerging industries refer to breaking new ground in major cutting-edge technologies, representing the new direction for the development of science and technology and industry, and embodying the trend of development of the knowledge-based economy, circular economy and low-carbon economy in the world today. September 8, 2010 Premier Wen Jiabao chaired a meeting of the Standing Committee of the State Council to consider and adopt the "Accelerate the Cultivation and Development of Strategic Emerging Industries Decision" will be energy saving and environmental protection, a new generation of information technology, biomedicine, high-end equipment manufacturing, new energy sources , new materials and new energy vehicles and other seven industries designated as China's key strategic development of new industries. This injected a new * Corresponding author: E-mail: 1308113622@qq.com.
force into promoting the upgrading of China's industrial structure and effectively meeting social needs and supply. Strategic emerging industries are guided by Deng Xiaoping theory and the important thought of "Three Represents". They insist on giving full play to the fundamental role of the market and promoting the government-led role, insist on combining scientific and technological innovation with industrialization, and adhering to the overall promotion the four basic principles of combining the development across key areas with each other and insisting on enhancing the long-term competitiveness of the national economy and supporting the current development are committed to providing strong support for the sustainable economic and social development.
The theory of pecking order in corporate financing argues that the best financing order should be endogenous financing first and then exogenous financing. Exogenous financing should first be debt financing, and then equity financing [1] . However, the the opposite. The financing structure of China's listed companies is mainly based on external financing, and the external financing is up to 80% of the financing structure. The internal financing is generally less than 20% of the financing structure, and a few even depend entirely on external financing. In terms of foreign financing, listed companies in China generally prefer equity financing, and debt financing is not considered. Therefore, it is impossible to optimize the company's financing structure by coordinating the proportion of equity financing and debt financing [2] . The sustainable development of strategic emerging industries cannot be separated from the choice of financing methods. And the capital-intensive and technology-intensive strategic emerging industries prefer the of equity financing.
[3]
Equity financing efficiency can effectively measure the degree of perfection of China's capital market and the degree of resource allocation, which is of great significance for national economic growth and sustainable development of strategic emerging industries. [4] Therefore, how to accurately and effectively evaluate the efficiency of equity financing of strategic new industry listed companies has become a major issue in the sustainable development of new strategic industries.
Literature review
As a way of exogenous financing, equity financing mainly refers to the behavior of listed companies raising funds by issuing shares, including two ways: public offering and private offering. In order to effectively study the efficiency of equity financing of listed companies in strategic new industries, this paper finds that many domestic and foreign scholars have studied equity financing and equity financing efficiency. The famous American financial expert Modigliani and Miller (1958) [5] in the "American economic review published entitled" the cost of capital, corporate finance and investment theory "of the thesis, the thesis put forward the famous MM theory, they think, in the condition of perfect capital market, because of arbitrage mechanism, the company issued shares regardless of financing or bond financing will not affect the value of the company, namely, capital structure and company value. Sayuri Shirai (2004) [6] based on the theory of financing constraints, constructs a regression model of the three ways of equity financing, bank lending and debt financing, which affect the company's investment decisions. The empirical results show that equity financing has not played a significant role, and thus lack of financing efficiency. Charnes et al (1989) [7] first introduced the DEA method into the evaluation of urban economic growth efficiency, and compared the economic performance level of 28 cities in China in 1983 and 1984 . Sueyoshi (1992 [8] expanded the application of DEA in the area of urban efficiency evaluation, and investigated the resource allocation efficiency of 35 cities in China using DEA/AR model. The domestic scholar Zhengde Xiong, Fangjuan Yang and Jun Wan (2014) [9] using two stage relational network DEA model, with the cost of debt financing, debt financing risk as input indexes, rate of return on assets, total assets turnover, operating income growth rate as output indexes, the debt financing efficiency of China's new energy automotive industry listed companies and the corresponding sub stage efficiency was calculated. Li Jingwen, Wang Yuchun et al (2014) [10] took the 51 strategic emerging industries listed companies in Beijing as samples, selected ten quarterly financial data since 2011, and took total assets, assetliability ratio and total operating costs as input indexes, return on net assets, total asset turnover, total revenue growth as output indexes, using DEA method to measure and analyze financing efficiency. According to the total assets, assets and liabilities ratio as input indexes, return on net assets and Tobin's Q as the output indexes, Xiaoyan Qiao and Dongjun Mao (2015) [11] used DEA method to compare and analyze the efficiency of equity financing for 2010-2013 years in Jiangsu province 15 listed companies of the new energy, and based on the above results, the influence factors of efficiency are analyzed by the fixed effect model. Qiong Wang, Chengxuan Geng (2016) [12] extended the multi-stage DEA model, taking non-flow accountable and capital public reserve as input indexes and net profit and total operating revenue as output indexes to build a six-stage Super-SBM model Malmquist index model, the static and dynamic evaluation of the financing efficiency of 29 listed companies in strategic emerging industries in Jiangsu Province for 2009 -2014 . Ruibo Liu and Xuemei Zhang (2009 [13] from the perspective of financing efficiency, apply data envelopment analysis (DEA) to the analysis and evaluation of the efficiency of equity financing of Expressway listed companies. The empirical results show that the efficiency of equity financing of our expressway listed companies is relatively low. We should improve the efficiency of equity financing from reforming input scale of equity financing, equity concentration and other input indexes, main business income growth rate and net assets yield index. Lichang Liu and Genfu Feng et al (2004) [14] used the data envelopment analysis method to take the 47 listed companies that initially listed in Shanghai stock market for 1998 as the research object, taking asset-liability ratio and ownership concentration as input indexes, net asset return rate, Tobin's Q value as the output indexes, a comprehensive evaluation of China's equity financing efficiency. Haokun Yan and Honghong Zhao (2014) [15] take the total assets, asset liability ratio and financial cost as input indexes, main business revenue growth rate and net assets yield ratio as output indexes. The results show that the independent innovation efficiency of all the provinces in the last 5 years is generally low, and the national efficiency of Guizhou Province in the last 5 years has been greatly fluctuated and lack of stability.
In summary, most foreign scholars focus on the research on the enterprise value and its influencing factors, and research on the financing efficiency of enterprises. Domestic scholars have studied the financing efficiency of Chinese enterprises, especially the equity financing efficiency from different angles. However, most of them involve strategic emerging industries and their listed companies or their sample size is too small, but they also do not carry out a detailed analysis of their inputs, outputs and industries. Therefore, this article chooses 198 representative listed companies in China's strategic emerging industries as the research object, taking equity financing net value, ownership concentration, asset-liability ratio as input indexes, return on net assets, growth rate of main business, Tobin's Q value as output indexes, using data envelopment analysis (DEA) study on the efficiency of equity financing, and analysis of the efficiency, input redundancy and output deficiency of industry analysis and comparative analysis of the financing efficiency of the three aspects of strategic emerging industries listed companies analysis. This is of great theoretical and practical significance to improve the equity financing efficiency of listed companies in strategic emerging industries and to improve the strategic emerging industry market.
Introduction of DEA model

Fundamental
Data Envelopment Analysis (DEA) was proposed by Charnes, Coopor and Rhodes in 1978. The principle of this method is to maintain the input or input of DMU (Decision Making Units) by means of Mathematical programming and statistics identify relatively efficient frontiers of production, project each decision-making unit onto the DEA production frontier and evaluate their relative validity by comparing the extent to which decision-making units deviate from the DEA frontier.
Based on the concept of relative efficiency, DEA method uses convex analysis and linear programming as a method of evaluation. The mathematical programming model is used to calculate and compare the relative efficiency between the decision-making units and evaluate the evaluation objects. It can give full consideration to the optimal input-output plan for the decision-making unit itself, so it can reflect the information and characteristics of the evaluation object more ideally. Meanwhile, it has its uniqueness for evaluating multi-input and multi-output of complex systems. It has the following characteristics:
First, it is applicable to the comprehensive evaluation of the effectiveness of multi-output and multi-input. It has an absolute advantage in evaluating the effectiveness of multi-output and multi-inputs.
Second, the DEA method does not integrate the data directly. Therefore, the optimal efficiency index of decision-making unit has nothing to do with the dimension selection of input index and output index. There is no need to dimensionless the data before establishing the model using the DEA method.
Third, no weight hypothesis is required. The decision-making unit input and output of the actual data to obtain the optimal weight, excluding a lot of subjective factors, with strong objectivity.
Fourth, the DEA method assumes that each input is associated with one or more outputs. And there is indeed some connection between the input and output, but do not have to determine the display of this relationship.
Construction of the model
Integrated efficiency model (CCR model)
There are n decision units DMU , where = 1,2, … , . Any DMU has m input vectors (input production factors) and s output vectors (output obtained), then
Where = 1,2, … , , X denotes that the jth decision unit has m kinds of inputs, and denotes the sth input of the jth decision unit. So for the jthDMU decision unit based on the minimum, inefficient, convex hypothesis production set:
The input validity model of the DMU has the following CCRs:
The CCR model is "comprehensively effective" in terms of the effective and technologically efficient DMU. Assuming that the optimal solution is θ, λ, + , − , the effective judgments and economic explanations are as follows:
(1) Ifθ = 1, + = 0, − = 0, then the decision unit DMU is said to be valid for the DEA under the CCR model, indicating that the decision unit is comprehensive and effective, that is, both the scale efficiency and the technical efficiency Best, there is no "excess" investment and "deficit" output;
(2) Ifθ = 1, + ≠ 0, − ≠ 0 , the decision unit DMU is said to be weakly valid for the DEA in the CCR model. Although there is no need for isometric compression in terms of input, there are some aspects of "excess" Input or "deficit" output; (3) Ifθ < 1, then the decision unit DMU is said to be valid for non-DEA under the CCR model, indicating that the input can be fully compressed by θ [18] .
Technical efficiency model (CCGSS model)
There are n decision unitsDMU , where = 1,2, … , , And
The optimal value can be obtained by this model. When ∑ =1 < 1 is the scale returns increasing, ∑ =1 = 1 is the scale returns constant; ∑ =1 > 1is the decreasing returns to scale. Suppose the optimal solution is θ, λ, + , − , the effective judgments and economic explanations are as follows:
(1)If θ < 1 or
(2)Ifθ = 1,
When (2) is satisfied, it indicates that DMU is purely technical, otherwise non-technical. When − ≠ 0 , it indicates that there is excess investment; when + ≠ 0, it indicates that there is a loss output. When 0<θ<1, it indicates that the DMU is improperly input and can be compressed in equal ratio, which is non-technical and effective.
To sum up, the CCR model is used to evaluate whether the decision-making unit is both efficient and technically effective. However, the CCGSS model is only used to evaluate whether the technical efficiency is the best. Combining the two can make the combination of technical efficiency and economies of scale Analysis [19] .
General steps
Determine the evaluation objectives
Evaluation is the most basic function of DEA model, which is the basis of our correct application of DEA model. Only by determining the purpose of evaluation, can we find the right direction, select the appropriate model and collect the appropriate data to substantiate the problems in production and life. This requires that we be able to accurately translate the information in economic activity into the information required by the DEA model or to correspond one-on-one with the relevant concepts of DEA.
Select the decision unit DMU
Since DEA evaluates the relative validity of DMUs of the same type, the following two points need to be followed in the selection of DMUs: First, DMUs must be of the same type, DMUs of the same nature or DMUs with the same time interval; Then, the number of DMU should be selected as the input and output data of the sum of 2 times is appropriate.
Establish input and output index system
The establishment of the input and output index system needs to pay attention to the following points: First of all, it is necessary to reflect the purpose of evaluation truthfully and comprehensively. Secondly, attention should be paid to the relationship between input indicators and output indicators. At the same time, we should try to avoid the multiple linear relationship between input and output indicators; Finally, to ensure the diversity and availability of input and output indicators.
Select the DEA model
The choice of DEA model to follow the following two requirements: first, pay attention to the actual production and life background; the second is to choose the DEA model for evaluation purposes. In addition, different models can be applied for multi-angle analysis in order to arrive at a more comprehensive evaluation.
Evaluation and analysis of DEA results
This is the most critical step in the application of DEA model. By collecting data and calculating models, we get the result of DEA model. Based on this result, we analyze the real economic problems, and provide an accurate direction for policymakers to formulate effective policies and solve practical problems.
Adjust the input and output index system
When the result of DEA evaluation and analysis is unsatisfactory, we should adjust the input and output index system appropriately and reconsider it without violating the purpose of evaluation. By using a variety of DEA models to analyze different angles, the different results are compared and the important factors that affect the decision making unit are observed.
Draw a comprehensive analysis and evaluate the conclusion
By calculating the DEA model, we can get the following information: the DEA validity of each DMU, the relationship between the relative efficiency of DMU and the input and output indexes, the relative effective production frontier and the projection of DMU on the effective production frontier. To make a comprehensive analysis and evaluation of these results, we can formulate a scientific and reasonable policy [20] .
Empirical analysis
Determination of evaluation index
Input indexes
(1) Equity financing net value Since this paper mainly investigates the efficiency of equity financing, after we choose the total amount of equity financing acquired by the company after IPO, deducting the weighted financing cost, we get the net equity financing of the company. In order to ensure the validity of the model, it is transformed into a dimensionless the amount.
(2) Ownership concentration The degree of ownership concentration affects the company's financing efficiency through its influence on the company's daily operation, so it is used as an input index to investigate the efficiency of financing. The index mainly uses the largest shareholders to share the total number of shares issued.
(3) Asset liability ratio The target is to reflect the impact of the company's financial structure on equity financing. The calculation method is to divide the total liabilities of the listed company by the total assets. This index mainly investigates the relationship between the tax credit effect and the financing cost of the creditor's rights.
Output indexes
(1)Return on equity This index reflects the profitability of shareholder investment in production and operation, which is the ratio of the company's net profit to the average net asset over a period of time. This paper introduces this index in the empirical evidence, intended to use this index to measure whether the profitability of the company after the equity financing has been enhanced.
(2) Main business revenue growth rate This index reflects the company's growth ability. It can be calculated from the increase of income from main business over the previous year.
(3) Tobin Q Tobin's Q reflects the allocation efficiency of equity financing, equal to the total market price divided by the replacement value. Since the replacement value of the company is assessed through acquisition, the replacement value is replaced by the net asset value of the company, which is the ratio of total turnover to total turnover over the years since the equity financing. 
Sample Selection and Data Sources
This paper chooses 198 companies with certain representativeness and comparability as the research object after excluding the changes of the financial statements before and after the listing of the company, the negative output indicators and the financial indicators such as the secondary issuance. According to DEA's experience, it is only meaningful to analyze the sample size at least twice to three times more than the total number of input variables and output variables. The total number of input and output variables in this paper is 6, which meets the requirements. The data in this paper are all from the database of Tai`an (CSMAR) series research database. The sample table of the company in this paper is shown in The proportion of sample companies selected by each industry is shown in Fig.4 -1.
Fig.4-1 Distribution of Selected Samples by Industry
In this paper, the database of Tai`an (CSMAR) series research database are selected as input indexes and output indexes of each sample company in 2016, and the original data of each sample company are shown in table 2 of appendix.
Evaluation results of equity financing efficiency
This article intends to use DEAP Version 2.1 software to research the issue of equity financing efficiency of strategic new listed companies. The original data of input and output indexes in table 2 of appendix are substituted into the model software for calculation, and the shares of the strategic new industry listed companies financing evaluation results and the overall situation (see table 4-2), the evaluation results of equity financing of listed companies in strategic emerging industries are shown in table 3 of appendix.
Analysis of the evaluation results of equity financing efficiency
Efficiency analysis
(1) Comprehensive efficiency The comprehensive efficiency is a comprehensive measure and evaluation of various aspects of the ability of resource allocation and resource utilization of decision-making units. As seen from table 3 of  appendix and table 4 179 decision-making unit in the production boundary performance of scale returns diminishing, indicating that its economic size should be appropriately reduced to make the scale and investment matching; the remaining 18 decision-making units in the production boundary performance for the same scale returns, then the economy should remain the same size. Based on the data in table 4-3, we can calculate the DEA average of the financing efficiency of the seven major industries such as energy saving and environmental protection, new generation of information technology, biomedicine, high-end equipment manufacturing, new energy, new materials and new energy vehicles. The results, as shown in figures 4-2, 4-3 and 4-4, show that the equity financing efficiency of listed companies in china's strategic emerging industries has an unbalanced development between industries. Among them, the average value of comprehensive efficiency from high to low is the highend equipment manufacturing industry, new energy industry, energy saving and environmental protection industry, new energy automotive industry, a new generation of information technology industry, bio pharmaceutical industry, new materials industry; pure technical average value from high to low is the energy saving and environmental protection industry, high-end equipment manufacturing industry, the new energy automotive industry, a new generation of information technology industry, new energy industry, new material industry, bio pharmaceutical industry; the average scale efficiency from high to low is the energy saving and environmental protection industry, high-end equipment manufacturing industry, new energy industry, new energy automotive industry, new material industry, a new generation of information technology industry, bio pharmaceutical industry. 
Analysis of insufficient input redundant output
Conclusions
This paper selects a representative 198 listed companies from the strategic emerging industries as the research object, starting from the efficiency of equity financing based on capital input and output efficiency, with the previous definition of the financing efficiency as the theoretical basis established the evaluation index system of equity financing efficiency, and used DEA-BCC model to evaluate the equity financing efficiency of listed companies in strategic emerging industries, thus draw the following conclusions:
First, the average comprehensive efficiency of listed companies in strategic emerging industries is 0. Sixthly, the equity financing efficiency of the listed companies in the strategic emerging industries has the unbalanced development among industries. Among them, the average value of comprehensive efficiency from high to low is the high-end equipment manufacturing industry, new energy industry, energy saving and environmental protection industry, new energy automotive industry, a new generation of information technology industry, bio pharmaceutical industry, new materials industry; pure technical average value from high to low is the energy saving and environmental protection industry, high-end equipment manufacturing industry, the new energy automotive industry, a new generation of information technology industry, new energy industry, new material industry, bio pharmaceutical industry; the average scale efficiency from high to low is the energy saving and environmental protection industry, high-end equipment manufacturing industry, new energy industry, new energy automotive industry, new material industry, a new generation of information technology industry, bio pharmaceutical industry.
[21] Among them, the "irs" indicates that the scale of compensation increases, "-" means that the scale compensation is constant, and "drs" represents diminishing returns of scale. 
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